A filamentous phage, PR64FS, which adsorbs to tips of I pili was isolated. PR64FS is shorter than the I pilus-adsorbing phage If1 and differs from it in plaque morphology. Phages PR64FS and If1 are serologically related and., like the latter, PR64FS adsorbs to pili coded by all Inc groups of the I plasmid complex.
. Host raiige of phages Drops of phage suspensions (titre 1 x loll plaque-forming units nil-l) were spotted on lawns of organisms contained in top-layer agar. Phage adsorption to hosts and multiplication in broth culture of bacteria were determined as indicated in Methods. cultures of J53(R64drdl l), LT2trpA8(R64drdl I), J53(ColIdrrl16) or LT2trpA8(RI 44drc13). After 20 min adsorption, each mixture was diluted with 10 ml warm broth and incubated overnight. The mixtures uere then treated as described previously (Coetzee et a/., 1979) .
General phage tecliniques, production of phage lysates, organic solvent sensitivit), of phages, phage attcorption and electron microscopy. These were done as described and referred to by Coetzee et a/. (1979) .
Thermal inactivation ofphages. The method of Meynell & Lawn (1968) was used. Since phages PR64FS and If1 have identical host ranges (see below) they could not be mixed and separate experiments here performed.
Preparation ofphuge antiserum. Two rabbits were used for each of phages If1 and PR64FS. The rabbits were bled prior to commencement of a course of eight intravenous injections (I ml, 5 x 10'" plaque-forming units nil-I) at 4 d intervals. After resting the animals for 10 d, blood was again collected. Serum from the specimens was treated as described by Coetzee et a/. (1979) and adsorbed with J53(R64c/rc/I 1).
Bacteriophage increase. This was measured as described by Datta et a/. (1971) except that experiments uere done at 37 "C instead of room temperature.
R E S U L T S A N D D I S C U S S I O N
Isolation of an R64drd 1 I -dependent bacteriophage After examining 19 sewage samples (seven from Pretoria, five from Cape Town, one from Durban and six from Windhoek), one specimen from Windhoek yielded a phage which plated on J53(R64drdll) and the other plasmid-bearing organisms used for enrichment, but not on the strains without plasmids. The phage was named PR64FS and was propagated on J53(R64drdll).
Short commimicai'ion
Bar markers represent 200 nm. Properties of phage PR64FS Plaque morphology. The phage formed clear plaques 1.0 to 1.4mm in diameter on J53(R64drdll). The plaques were consistently larger than those formed by If1 on this strain (Fig. la) . When plated on LT2trpA8(R64drdll) both the phages formed larger plaques and differences were less apparent. The clearness and uniformity of plaques was striking and could be indicative of efficient adsorptioa to hosts (see Meynell, 1978) . The two phages had essentially the same latent period (about 40 min) in strain J53(R64drdl l), but Meynell & Lawn (1968) determined a latent period of 35 min for If1 while Wiseman et al. (1972) found it to bz 20 min in E. coli 2395(R64drdll).
Morphology. The phage is filamentous (Fig. lb) and the contour lengths of 50 particles were 91 7 k 48 nm x 6.9 0.71 nm. The corresponding measurements of If 1 are 1300 x 5.5 nm (Marvin & Hohn, 1969) . Antibody-labelled phages were seen to be adsorbed to the tips of I pili (Fig. 1 c, d ) .
Organic solvent sensitivity. As with If 1, treatment of a broth suspension of PR64FS with chloroform reduced the plaque-forming titre by > 99 yo. Like other filamentous phages (Marvin & Hohn, 1969) , PR64FS and If1 are resistant to ether. Serology. One of the sera produced against PR64FS had an inactivation constant ( K ) of 602 min-l with homologous phage and a value of 264 min-l for Ifl. A serum against If1 had a homologous K value of 744 min-l and neutralized phage PR64FS at a frequency of 290 min-l. Pre-immunization control sera at the test-serum dilution had no neutralizing activity and results indicate a degree of serological relatedness.
Thermal inactivation. Survival curves of phages PR64FS and If1 at 88 and 80 -C had similar slopes (not shown) and it is concluded that the phages have the same resistance to inactivation by heat.
Host range. Phage PR64FS can be propagated on all the groups of the IncI complex (Table 1 ). The phage does not adsorb to bacteria which carry plasmids of other Inc groups. It thus has the same host range as If1 (see Falkow et al., 1974, Phage adsorbing to shafts of I pili have eluded discovery. One reason may be that the particular derepressed plasmids used for sewage enrichment belong to the I n c h group and that this particular group may not adsorb such phages (see Meynell & Lawn, 1968; Bradley & Meynell, 1978) . Derepressed mutants belonging to other IncI groups like that of Collb-IM1420 which belongs to group 2 (Howarth- Thompson et al., 1974) were not available (Dr N. Datta, personal communication).
The apparent rarity of I-pilus specific phages could be due to the fact that constitutive production of I pili tends to disorganize the cell surface rendering bacteria fragile (Dowman & Meynell, 1970; Romero et al., 1971; and see Howarth-Thompson et al., 1974) . There may thus be strong selection for revertants and Pil-mutants.
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